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ABSTRACT 
Objective: The purpose of this paper is to investigate the predictor factors of echocardiographic data in renal failure 
in patients with acute heart failure. Acute heart failure was defined as the development of HF symptoms gradually or 
suddenly either in the form of a new onset or as a recurence that require emergency treatment and lead to the 
hospitalization. 
Materials and Methods: This is a prospective study. 255 patients with diagnosis of acute heart failure were entered 
this study. Patients were under echocardiography after hospitalization. Creatinine was also measured daily and 
recorded, and the relationship between the echocardiography data obtained with its prediction was studied. 
Results: In this study, no significant correlation was found between echocardiographic data and intensity of renal 
dysfunction. 
Conclusion: Finally, considering the importance of renal dysfunction in determining the prognosis of patients with 
acute heart failure, further studies are necessary to determine the effective factors in predicting the incidence of 
renal dysfunction. 
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INTRODUCTION 
In patients with heart failure, kidney failure is associated 
with a poor prognosis in these patients. Nevertheless, 
there is no consensus on whether renal dysfunction is 
the only symptom of deteriorating heart failure or it can 
be a factor in exacerbating heart failure. Although renal 
failure is commonly seen in patients with acute heart 
failure, some degree of renal failure is seen in 50% of the 
outpatients. Renal dysfunction in these patients is a 
strong predictor of mortality that factors such as LV 
dysfunction and NIHA-FC are stronger (1). 
Acute heart failure with nearly three million referrals is 
one of the most important reasons of hospitalization of 
adults in Western countries (1). 
Despite the advancement of therapeutic approaches and 
the availability of new drugs and tools, prognosis of 
patients is still not satisfactory. The mortality rate in 
hospitalized patients is about 3 to 4 percent and after 
discharge is close to 10 percent, and approximately 25 
percent of the patients are hospitalized within 60 to 90 
days after the initial visit (2). 
Because of the close relationship between heart and 
kidney function, many heart failure patients are at risk of 
renal problems (3). So that about 50% of these patients 
shows some degrees of renal dysfunction (4). Renal 
dysfunction is one of the most important reasons for 
increased morbidity and mortality in patients with acute 
heart failure because it can worsen and develop 
cardiovascular diseases (5). The interconnection 
between the kidneys and the heart plays an important 
role in controlling arterial pressure, removing water and 
salt from the kidneys, arterial blood supply and 
oxygenation to tissues, and most importantly, the 
balance of extracellular fluid, including intravenous 
volume (5). 
Disorder in the functioning of the kidneys, which occur in 
patients with acute failure, is called cardiorenal 
syndrome (CRS). (6). 
 
Although the role of renal failure has been shown in 
worsening the prognosis in patients with acute heart 
failure, the exact pathophysiology is still ambiguous. 
Primary disease of kidneys, on the one hand and 
inadequate perfusion of kidneys due to inferior heart, 
increasing vasoconstriction, hypovolemia, and 
medication on the other hand, can be considered as an 
effective factor in the development of renal dysfunction 
(7). 
 
Reducing renal perfusion, usually due to a decrease in 
cardiac output due to left ventricular failure, or 
increased central venous pressure (CVR) due to right 
ventricular dysfunction or TR, is likely to reduce renal 
perfusion by increasing renal vein pressure (9). In a study 
by Mider et al. (2011), it was shown that high TR and 
high CVP may play a role in renal dysfunction in patients 
with heart failure (10). 
In another study, the relationship between RV 
dysfunction and renal failure in patients with heart 
failure was evaluated and this study showed that 
patients with Tapse <14 had less creatinine clearance 
(11). In another study, the relationship between MR 
severity and GFR in these patients was investigated and 
it was shown that these two relationships are inverse 
(12). 
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Limited studies have been conducted on the relationship 
between echocardiography criteria such as TR and MR in 
the development of renal failure in patients with heart 
failure. Therefore, this study examines the relationship 
between different echocardiographic criteria and the 
prevalence of cardio-renal syndrome in patients with 
acute renal failure. 
 
Hypotheses 
1- There is a relationship between LVEF and the 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
2- There is a relationship between MR severity and the 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
3- There is a relationship between TR severity and the 
progression of cardio-renal syndrome, the duration of 
hospitalization, and the need for renal replacement in 
patients with heart failure. 
4. There is a relationship between S PAP and the 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
5- There is a relationship between TRG max and the 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
6- There is a relationship between RV size and 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
7- There is a relationship between IVC size and the 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
8. There is a relationship between Tapse and the 
progression of cardio-renal syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
9- There is a relationship between LA area & volume and 
the progression of cardio-renal syndrome, the duration 
of hospitalization and the need for renal replacement in 
patients with heart failure. 
10- There is a relationship between RA area & volume 
and the progression of cardio-renal syndrome, the 
duration of hospitalization and the need for renal 
replacement in patients with heart failure. 
11. There is a relationship between diastolic indexes (E / 
E ', E', E / A, DT) and the progression of cardio-renal 
syndrome, the duration of hospitalization and the need 
for renal replacement in patients with heart failure. 
12- There is a relationship between RV SM.TDI and the 
progression of cardiogenic syndrome, the duration of 
hospitalization and the need for renal replacement in 
patients with heart failure. 
13-There is a relationship between the pre-
hospitalization base creatinine, the dose of receiving 
diuretics during hospitalization, base blood pressure, the 
level of blood sodium at the time of entry, diabetes and 
infection, and the progression of cardio-renal syndrome, 
the duration of hospitalization, and the need for renal 
replacement in patients with heart failure.  
 
Research Methodology 
This study is a prospective study. 255 patients with 
diagnosis of acute heart failure in Shahid Rajaee Heart 
Hospital were entered the study. The criteria for 
selecting patients are Inclusion criteria, patients aged 15-
70 years with diastolic failure with diagnosis of acute 
heart failure, exclusion criteria, Poor echocardiographic 
window, and any type of erythema that leads 
impairment in measuring echocardiography, patients 
who were under periodic dialysis. 
The data collection tool included collecting 
echocardiographic data in patients with acute heart 
failure with cardio-renal syndrome. Patients were under 
echocardiography after hospitalization. Creatinine was 
also measured daily and recorded. An increase of more 
than 0.5 mg / dL was considered as a worsening of renal 
function. Finally, the relationship between the 
echocardiography data obtained with prediction of its 
creation was investigated. Chi-square or fisher's exact 
test, mann whitney and t-test are used to compare the 
groups. Multivariate analysis is performed to eliminate 
confused factors by using appropriate regression models 
such as logistic regression. 
 
Research findings 
Of 255 patients entered in the study, 57 patients (22.4%) 
were women, 198 patients (77.6%) were male. Patient 
echocardiography data are presented in the following 
tables. Of the 79 patients, 33% had decreasing of renal 
function. 
 
Table 1. Patients' demographic information 
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Table 2. Size of IVC 
 
 
Table 3. Size of RV 
 
 
Table 4. RV function 
 
 
Table 5. Mitral regurgitation 
 
 
Table 6. Tricuspid regurgitation 
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Table 7. Worsening renal function 
 
 
Table 8. Information on the echo of patients 
 
 
According to Table 9, there was no relationship between 
left ventricular failure and renal dysfunction. 
 
Table 9. LV dysfunction and Renal function 
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According to Table 10, there was no relationship 
between IVC size and renal dysfunction. 
 
Table 10.  IVC dilatation and Renal function 
 
According to Table 11, there was no significant relationship between right ventricular size and renal dysfunction. 
 
Table 11. RV size and Renal function 
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According to Table 12, there was no significant 
relationship between right ventricular function and renal 
dysfunction. 
 
Table 12. RV function and Renal function 
 
 
According to Table 13, there was no significant 
relationship between severity of mitral failure and renal 
dysfunction. 
 
Table 13. MR and Renal function 
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According to Table 14, there was no significant 
relationship between severity of mitral failure and renal 
dysfunction. 
 
Table 14. Worsening of and Renal function & graded MR 
 
 
According to Table 15, there was no significant 
relationship between tricuspid failure and renal 
dysfunction. 
 
Table 15. Worsening of and Renal function & graded TR 
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Discussion 
In most studies that conducted on investigating the 
relationship between different echocardiography criteria 
and the prevalence of cardio-renal syndrome in patients 
with acute renal failure, it has been shown that 
increasing creatinine in patients undergoing acute heart 
failure is to worsening of prognosis in these patients. 
Gotelib et al showed that patients with creatinine 
increase at the time of hospitalization had prognosis 
worse than other patients. Heywood et al in a study 
conducted in 2004, found that patients with an increase 
in renal dysfunction had longer hospitalization and 
higher mortality rate compared with those with renal 
problem. In the present study, 31% of patients had renal 
dysfunction during hospitalization. Krumholz et al 
showed that in 28% of patients, renal function worsens 
during hospitalization. 
In the present study, no significant correlation was found 
between echocardiographic data and the exacerbation of 
renal dysfunction. In this regard, Maeder et al in a study 
in 2008 on 196 patients hospitalized with acute renal 
failure showed that patients had Mod.TR and PV size 
larger than normal and RVSP over normal, e-GFR lower 
and Bun higher. Schrier et al. a study conducted in 2008 
showed the relationship between severe TR and 
intensity of renal dysfunction. 
 
Conclusion 
Ultimately, considering the importance of renal 
dysfunction in determining the prognosis of patients 
with acute heart failure, further studies are needed to 
determine the effective factors in predicting the 
incidence of renal dysfunction. It seems that the 
inconsistency of the results obtained in this study with 
the results of other studies in this regard due to the 
inevitable use of multiple echocardiography devices with 
different image quality and performing echo by 
individuals, led to an interobserver error. 
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